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ABSTRACT 

Challenges exist in secondary education, and new 
developments are being made in the area of integration of academic 
and vocational education. The first section of this paper focuses on 
the need for integration and provides a conceptual framework for 
viewing academic and vocational integration as well as teacher 
collaboration. Section two summarizes key features of some 
consortium-developed applied curricula intended for secondary 
vocational education students. In the third section successful 
practices in improving academic performance of vocational education 
students have been grouped into five categories: (1) those occurring 
within a single class; (2) between two classes; (3) across a school; 
(4) beyond the school; and (5) at the state level. Section four 
outlines preliminary findings, by the National Center for Research in 
Vocational Education, on efforts to integrate academic and vocational 
education. The last section examines recommendations at the district, 
state, regional, and national levels for vocational and academic 
teachers to collaborate, and for integrating the two disciplines in 
teacher education. (49 references) (SI) 
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NEW DEVELOPMENTS IN IMPROVING THE INTEGRATION OF 
ACADEMIC AND VOCATIONAL EDUCATION 



The challenges facing American education today have been described clearly in 
numerous reports dealing with school reform ever since A Nation at Risk in 1983. 
One of the latest to state the challenge from an international perspective is the 
recent report by the American Society for Training and Development entitled Trail 
in? America: Learning to Work for the 21 st Century. The report states: 

In an era when competitive advantage is fleeting, when change is constant, and 
the whole globe is home base, America needs a new vision of success. In the face 
of rapid change, the first recourse of a nation, an institution, or an individual is 
the ability to learn quickly. The hard truth is that the United States has not 
invested in that ability while other nations have, and consequently we are not 
competitive in the global marketplace. We are reaping the scant harvest of our 
neglect — a learning deficit in our workforce as threatening to the economy as our 
monetary deficit... 

Our school systems teach too few of today's most necessary work skills, and the 
teaching is too far removed from its application to real work. Moreover, the 
education system does not provide adequate work skills to the sixty-one percent 
of students who do not go on to college. Of these, many fall completely from the 
life and prosperity of the nation because that nation has not prepared them to 
participate. 

Most thinking about how to educate people for work, whether in school or else- 
where, is as outdated as an old-fashioned assembly line. Work-related learning 
has changed the same way work itself has changed, from a linear process to an 
organic one characterized by continual growth. Over the years, the point of 
learning has moved closer and closer to the point where goods and services are 
produced, y v . the American learning system still functions as if learning and 
work should be separate. We no longer have the luxury of learning first and 
then working." (Galagan, 1989, 2-3) 

This paper focuses on challenges existing in secondary education, the need for inte- 
gration of academic and vocational education, a framework for viewing collabora- 
tion, a summary of some models and effective practices, preliminary outcomes, and 
a statement of our view of the t * remaining ahead. 



THE NEED 



Legislative Testimony 

The "Applied Technology Education Amendments of 1989" (H.R. 7) are based upon 
legislation introduced by Congressmen Sawyer, Payne, and Poshard, H.R. 1787. 
The Committee heard witness after witness describe the problems of businesses 
that were forced to hire persons who were too narrowly trained in specific vocational 
skills and who lacked basic academic skills. Employers were said to need a larger 
pool of individuals with a more balanced educational background — one that includes 
both vocational and academic skills. The academic skills needed include not only 
the traditional skills of reading, writing, and arithmetic, but also more advanced 
skills of thinking, problem solving, and comprehension. 

In testimony the National Tooling and Machining Association pleaded with the 
Committee to encourage a blending of vocational and academic education. It said: 

We need to stop the controversy about academic versus vocational. These 
components must be strong parts of one effective educational system and it 
must emphasize the world of work, working values and workplace literacy. 
Improving the quality of vocational education programs ought to be the new 
national Federal role for vocational education. 

Testimony was also given that some secondary students appear motivated to 
achieve only when the academic curriculum was directly connected with real life 
applications. 

Vocational Studies 

In a recent study of 893 vocational classrooms in 120 high schools across 24 states, 
(Weber, Puleo, and Kurth, 1989) it was found that although baoic academic skills 
were observed as part of the ongoing instruction in 62 percent of the cases, explicit 
attempts to enhance basic skills were noted in only two percent of the cases. "Even 
though teachers are aware that vocational education classes are rich in opportuni- 
ties to reinforce/enhance basic academic skills, they (1) assign a low priority to that 
activity arid (2) make relatively few explicit attempts — especially with regard to 
areas of reading and writing— to facilitate the development or transfer of such skills 
within the vocational context.** (p. 42) When teaching basic skills, vocational teach- 
ers use traditional methods similar to those used by non-vocational teachers rather 
than those more appropriate to individualized and small group instruction. 
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Other Concerns 



The recently completed National Assessment of Vocational Education (Wirt et. al, 
1989) empirically tested the idea that high school vocational education contributes 
to the development of students' academic skills and that some students learn aca- 
demic skills more readily in an applied context. Using data from a nationally repre- 
sentative sample of students from the high school class of 1982 they found that: 1) 
math-related vocational courses, as structured in the early 1980's, provided fairly 
low level applications of mathematics, 2)\math-related vocational courses ac- 
counted for approximately 18 percent of all vocational courses for all students, 3) for 
college-bound students, participation in a specific vocational math course (such as 
business math) increased math proficiency the equivalent to the contribution of 
algebra 11 , and 4) the effects of applied math and specific vocational math are 
substantially higher for the college-bound than for the noncollege-bound group (p 
79-81). The NAVE study concluded that "an objective of federal policy in vocational 
education should be to encourage the expansion of academic learning in vocational 
education and the integration of academic and vocational curricula." (p.83). 

In their report on the second annual staff development conference of the Southern 
Regional Education Board-State Vocational Education Consortium, Bottoms and 
Korcheck lay out an excellent statement of the need for integrating academic and 
vocational education. They state: The thinking and problem-solving skills of high 
school students will develop more readily if they understand the connection between 
what they are learning and how it can be used. One way students can achieve this 
insight is if meaningful applied learning activities are integrated into communica- 
tions, mathematics, and science courses and if essential concepts and skills from 
these courses are coordinated with instruction in vocational courses. Once students 
understand the application of academic knowledge, they are far more likely to recall 
and apply information than if they rely on rote memorization." (p.16). 

In summarizing public hearings in four cities across the country in 1989 the Com- 
mission on Workforce Quality and Labor Market Efficiency described seven ele- 
ments as important to drop-out prevention and school-to-work transition programs 
for at-risk youth. The first of these elements stated that " The curriculum should be 
job relevant and integrate vocational and academic education. It should also em- 
phasize the teaching of applied basic skills and general occupational training... * 
(p. i!0. 

Recent analysis of national data on high school students by Educational Testing 
Service (Applebee, Langer, and Mullis, 1989) indicate that "Sixty-one percent of the 
17 year-old students could not read or understand relatively complicated material, 
such as that typically presented at the high school level. Nearly one-half appear to 
have limited mathematics skills and abilities that go little beyond adding, subtract- 
ing, and multiplying with whole numbers. More than one-half could not evaluate 

3 
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the procedures or results of a scientific study, and few included enough information 
in their written piece* to cona/xiunicate their ideas effectively." (p 26). 

The ETS study concludes that "For qualitatively different gains to occur, the goals 
of instruction need to be r ^considered. Teaching decisions were once guided by a 
hierarchy suggesting that s adents must first learn the facts and skills and later 
learn to apply them. Yet many educators nov recognize the limitations of this 
steppingstone view of education. Educational theory and research suggest a differ- 
ent pattern of generative teaching and learning, where learning content and proce- 
dures and how to use this learning for specific purposes occur interactively... When 
students engage in activities that require them to use new learning, both their 
knowledge of content and skills and their ability to use them develop productively 
together." (p.40). 

In the regional study of entry-level workers in the Northwest and Pacific (Owens, 
Lindner, and Cohen, 1989) employers reported a growing gap in the level of basic 
skills needed by employers and those available in the applicant pool for entry level 
positions. Mentioned most often were serious deficiencies in reading, writing, 
mathematics, communications, and problem solving skills. 

A Framework for Viewing Academic and Vocational Integration 

A conceptual framework, such as that shown in figure 1 , can be useful in identifying 
the factors that influence cooperation between academic and vocational teachers 
and the student and teacher benefits resulting from it. 

As m.iiy recent studies point out, the future workplace requires cooperation rather 
than competition, skill in acquiring, rather than remembering new knowledge, and 
practice in solving problems. Such workplace skills can be developed today by 
teachers who are willing to learn them and by administrators who act on the belief 
that cross-department cooperation is beneficial to teachers and students. 

The need for collaboration comes not only from the workplace but also from the 
needs of students and teachers. Teacher needs include those for job satisfaction and 
the rewards of seeing students see relevance in what they are learning. Student 
needs include the need for applying what they learn and the satisfaction of working 
with each other. 
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FIGURE 1 



A FRAMEWORK FOR TEACHER COLLABORATION 



Local 
Administrative 
Support 



Environmental Influences 

o Workplace Need for Collaboration 
o Student and Teacher Needs 



L. 



I 



Teacher Collaboration 
o Sharing 
o Teaming 
o Staff Crossov* 1 " 





Teacher Benefits 

o Increased job satisfaction 

o Increased ability to teach basics 

and theory 
o Real-world applications 
o Positive school climate 
o Increased array of teaching 

strategies 



Student Benefits 

o Foundation for lifelong learning 
o Improved basic skills 
o Increased transfer of learning 
o Ability to see the relevance of 
otherwise unrelated subjects 
o Ability to work in a team 
o Wider selection of courses 
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Recognition of the importance of teacher cooperation in order to help students, 
needs to be effectively communicated to teachers. Just as business leaders need to 
establish and communicate a vision of whe \ is needed, and establish priorities and 
strategies for achieving it (as described by Peters and Waterman in their book In 
Search of Excellence) , so do local and district school administrators (Owens, 1984). 
Support is also needed at the state le^l. in many states, however, vocational edu- 
cation staff members seldom see u '/ iteract with others in the department of educa- 
tion. As a first step, these staff have t>> learn about one another and examine how 
they can work together to support all students. Once this is done, language arts 
supervisors, for example, can provide workshops to vocational and academic teach- 
ers explaining how to enhance written skills, regardless of the subject area taught. 
With local and state support, high school staff can creatively demonstrate coopera- 
tion. 

In their publication from the former National Center for Research in Vocational 
Education, at Ohio Sf ate University, Techniques for Joint Effort: The Vocational- 
A cademic Approach . Pritz and Crowe (1986) describe three cooperative models: 
sharing, teaming, and staff crossover. In sharing, academic and vocational teachers 
use the same curriculum plans and resources. In teaming, vocational and academic 
teachers develop a correlated course of study and share teaching. In staff crossover, 
teachers exchange roles and may teach each other's classes. 

In presenting Figure 1, we recognize that teacher cooperation is unlikely to be 
embraced enthusiastically unless teachers are convinced that there are real benefits 
not only for students but also for themselves. Therefore, it is important to note 
teacher benefits that can be demonstrated. First, vocational teachers learn effective 
strategies for teaching basic skills and for teaching the theories that lie behind 
occupational skills. In return, academic teachers learn to help students apply their 
basic skills to careers that interest them. 

Increased cooperation can lead to a general sense that teachers use working as a 
team to build a positive school climate and attain school-wide goals. This feeling of 
teamwork can be fun and generate excitement in teachers who have become bored, 
frustrated, and lonely. Finally, teachers can acquire new teaching techniques, as 
did one high school math instructor who worked with a drafting teacher to develop 
computerized applications of math. 

All of this discussion about teacher cooperation would be pointless if it failed to have 
positive benefits for students. A payoff for vocational students should be an im- 
provement in their basic skills applications and in their ability to transfer learning 
across disciplines. Academic students learn real- world applications of what could 
otherwise appear to be unrelated subjects. Students in both tracks learn the skills 
of cooperation, and, where equivalent credit is available, students can choose from a 
wider selection of courses. 

6 
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Another way of classifying the integration of vocational and academic education is 
being used at the NCRVE by Norton Grubb at Berkeley and Jane Plihal at the 
University of Minnesota. They have developed a five stage continuum described by 
Benson (1989) and summarized below: 

Stage 1: Requiring more academi c coursework of vocational students, or estab- 
lishing academic prerequisites before taking vocational sequences. This 
is not true integration but it does respond to complaints about academic 
skill deficiencies of vocational students 

Sta ge 2: Including or reinforcing academic skills in existing vocational courses. 

This can be doi.e either by including basic skills modules, taught either 
by vocational or academic teachers, or by including modules on problem 
solving, critical thinking skills, and other higher-order abilities. 

Sta g e 3: Using the "applied academic" curricula such as Principles of Technology, 
Applied Communications, Applied Mathematics, and Applied Biology/ 
Chemistry (now in development). 

Stage 4: Using new curricula designed locally. These again take many forms and 
may merge related subjects into a new subject such as "family social 
science" or redesign an entire curriculum. 

Teacher cooperation can be achieved either by sharing curriculum plans 
and resource but continuing to teach independent classes; team teach- 
ing, in which vocational and academic teachers teach together; or cross- 
over, in which academic and vocational teachers exchange roies and 
teach each other's classes. 

Stage 5: Integrating the entire high school such as "specialized, career-oriented 
high schools." 
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OVERVIEW OF EFFECTIVE PRACTICES 



Effective practices can be viev/ed from a number of perspectives. This section will 
summarize key features of some consortium-developed applied curricula intended 
for secondary vocational education students and then depict some regional state, 
and local efforts to improve academic performance of vocational education students. 



The most widespread of the national curricula dealing with applied academics is an 
applied physics curriculum called Principles of Technology. This curriculum will be 
described followed by a description of Applied Mathematics, Applied Communica- 
tions, Applied Biology/Chemistry, and Materials Science Technology* 

Principles of Technology — often called just PT— has completed its second full year of 
implementation in some 1200 sites nationally, The materials were cited as the best 
technical physics curriculum available by the American Association ibr the Ad» 
vancement of Science in their 1988 review of materials. PT was developed by a 
consortium of 47 states and two Canadian provinces. It is a high school course in 
applied science aimed particularly at vocational-technical students. For them, a 
theoretical course designed for college-bound students did not seem to meet their 
need to better understand the behavior (and misbehavior) of modern technology. 

The curriculum covers 14 unite of study in a two-year period— though many schools 
choose to offer only the first seven in a one-year course. The 14 units of study in- 
clude: force, work, rate, resistance, energy, power, force transformers, momentum, 
waves and vibrations, energy converters., transducers, radiation, optical systems, 
and time constraints. 

There are several unique features of this "packaged* curriculum: 

• a teacher's guide spells out exactly what each unit covers and what the in- 
structor needs to know and do 

• each unit opens with a video (78 in all) that motivates students to consider 
that particular principle as it applies in mechanical systems, fluid systems, 
electrical systems, and thermal systems 

• students then observe a teacher demonstration and use their own text to 
work at a lab station shared by 1 to 3 other students 
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math skills are carefully assessed at each step; math labs are part of each 
unit to assure that students can handle the computations required for each 
activity 



FT is being taught by science teachers, vocational teachers and by teams in some 
schools. Some special training is required and time is needed to make sure each 
laboratory exercise is set up correctly for each unit. High schools may choose to 
offer students elective credit in science, vocational education and/or math depending 
on local and state policies. 

Applied Math 

With the financial assistance of 42 State Vocational Education Agencies and the 
guidance of mathematics and vocational educators, the Center for Occupational 
Research and Development (CORD) developed 25 units of Applied Mathematics. 
The materials were designed to meet the needs of students in the middle fifty per- 
cent of the high school population. The 25 units consistently use hands-on activities 
and work applications to transform abstract concepts into concrete experience. In 
the 1988-89 school year nearly 250 schools in 42 states taught Applied Mathematics 
to an estimated population of 7000 students. 

The overall course includes material that focuses on arichmetic operations, problem 
solving techniques.estimation of answers, measurement skills, geometry.data han- 
dling, simple statistics, and the use of algebraic formulas to solve problems. The 
materials are designed to be used in a one-year course for academic credit toward 
high school graduation. Alternatively, they may be used in part and infused, as 
needed, into existing vocational courses. They are written generally at an eighth- 
grade reading level. The materials are deemed appropriate for high school students 
in grades 9 through 12 who are not necessary baccalaureate-bound. 

A pplied Communications 

Applied Communications has been developed by the Agency for Instructional Tech- 
nology as a practical curriculum to teach students the communications skills that 
the workplace demands. It was developed in conjunction with state departments 
and provincial ministers of education, instructional technologists, and educators in 
4? states and provinces. The learning materials are divided into 15 instructional 
modules and include a total of 150 lessons. They can be used to broaden existing 
courses or used as the basis for a year-long course. Each module includes a series of 
ten 40-55 minute lessons incorporating a variety of learning activities and experi- 
ences. 

Lessons 1 through 7 of each module provide instruction and practice in communica- 
tions skills as they are generally used in the woikplace. Lessons 8 through 10 
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feature activities designed to develop and refine communications skills in five major 
occupational areas: agriculture, business/marketing, health occupations, home 
economics, and technical/trade/industrial. Each module features two video pro- 
grams. The student work-text for each module supplies the material for student 
activities— individual task sheets with lists of goals and objectives, background 
information, observation checklists, self-evaluation forms, worksheets, schedules, 
letters, and charts. 

Applied Biology/Chemistry. 

The Applied Biology/Chem ; stry curriculum is in the early stages of development by 
CORD in conjunction with state directors of vocational education, state science 
consultants, and vocational and academic teachers. The prototype unit "Natural 
Resources" will be pilot tested in September and October,1989. The curriculum will 
be a modular, competency-based instructional system that can be presented as a 
separate course or infused into existing courses. It will be designed as a two-year 
course of instruction with the first year being developed and field tested prior to 
development of the second year. It may be used in any of grades 9-12 but is not 
intended to replace traditional biology, chemistry, or vocational courses. It will 
present the concepts and processes of science and technology in the context of con- 
crete applications in society and work. Biology and chemistry will be integrated in a 
unified presentation. The curriculum will employ the science process skills of ob- 
serving, classifying, using space-time relations, using numbers, communicating, 
measuring, inferring, predicting, interpreting data, controlling variables, defining 
terms, formulating hypotheses, experimenting, and developing models in hands-on 
laboratory and problem-solving activities. It will include up to 12 units, each with 
two to six instructional modules. Themes will deal with structure, function and 
classification with applications drawn for agriculture, trades and industry, home 
economics, technologies, health occupations, and environmental. 

Modules planned for 1989-90 include: natural recources, synthetic materials, air 
and other gases, water, and other liquids, community of life, plant life processes, 
plant nutrition, animal life processes, animal nutrition, continuation of life, disease 
and wellness, and waste management. The prototype unit will be yilot tested in 
September with 70 schools across the country. 

Materials Science Technology (MST) 

The MST curriculum is a course initially developed by Steve Piipho, an industrial 
arts teacher at Richland, Washington in cooperation with scientists and technical 
specialists from Battelle Pacific Northwest Laboratories and local volunteers. MST 
focuses on emerging materials that have a profound impact on products and proc- 
esses in today's manufacturing works: polymers, ceramics, composites, and alloys. 
However, traditional woods, metals and plastics can also be addressed using the 
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MST process. The essential ingredient at the Richland pilot .ite has been a part- 
nership between educators and industry experts supplemented by volunteers from 
other fields such as jewel, /-making. Students are required to keep scientific jour- 
nals of their activities to piactice notation skills used by scientists. Math skills are 
utilized in every project activity. Seven new sites in Washington and Oregon will try 
out the curriculum in 1989-90. 
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EFFORTS TO IMPROVE ACADEMIC PERFORMANCE OF VOCA- 
TIONAL EDUCATION STUDENfS 



One of the most widespread efforts to strengthen the basic skills of vocational edu- 
cation students is the SREB- State Vocational Education Consortium. This consor- 
tium involves the Southern Regional Education Board and 13 southern states. It's 
purpose is to advance, apply, and evaluate approaches that will strengthen the 
development of the basic competencies— communication, science, mathematics, 
critical thinking, and problem solving — of students enrolled in vocational programs. 
The Consortium provides a cost-effective method of field testing strategies and 
approaches that will allow students enrolled in vocational education to strengthen 
their knowledge and application of the basic competencies that are essential to 
further learning and employment. Gene Bottoms is the director of this consortium. 

Consortium activities are based on the shared beliefs that: 

• Instruction in both vocational and non-vocational courses provides the 
method or means for helping students develop the basic competencies. 

• Some students learn better through the direct application of concepts; others, 
through the more traditional abstract or theoretical approach. Helping stu- 
dents develop the basic competencies will be greatly improved by matching 
each individual student with the appropriate balance of theory and applica- 
tion. 

• Because students in vocational programs spend a majority of their time in 
non-vocational courses, the entire secondary school curriculum and faculty 
must be involved in the development of strategies to strengthen the basic 
competencies of students enrolled in vocational education programs. 

Each member state has agreed to establish a pilot site where strategies will be 
implemented to: 

• Strengthen the teaching and content of basic competencies in vocational 
courses. 

• Allow students to earn required graduation credits for vocational courses 
identified as being equivalent in knowledge and skills to certain mathemat- 
ics, science, and communication courses. 

• Redesign courses to teach content from college preparatory courses— mathe- 
matics, science, and communication — through an applied teaching process 
that will more effectively motivate and challenge students enrolled in voca- 
tional courses. 

12 
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* Raise expectations and standards for secondary vocational completers. 



• Develop links between secondary and postsecondary education that will 
encourage more students completing a secondary vocational program to 
continue their studies after graduation from high school. 

Consortium members are evaluating the outcomes of these pilot sites. The results 
will be used in seeking support of state policymakers for expansion of the most 
promising approaches. The National Center for Research in Vocational Education 
is also evaluating these efforts. 

Through the Consortium, states are receiving greater benefits than if they worked 
independently. Not only are the expenses of planning and development shared, but 
all Consortium states gain from the results of the various field-tested strategies. In 
addition, the Consortium is providing many other benefits to its member states fcv: 

• Promoting effective examples of approaches that strengthen the basic compe- 
tencies of vocational students and convening regional workshops to encourage 
state and local educators to utilize these proven approaches. 

• Identifying experts in the teaching of basic competencies to secondary stu- 
dents and coordinating their services as consultants to the states. 

• Providing in-depth regional staff development and in-service programs tc 
prepare administrators and teachers to implement the strategies. 

• Convening state governmental and educational leaders to make them more 
aware of the n sd for state support for Consortium activities. 

• Distributing, on a regional and national basis, written materials that inform 
and promote strengthening the basic competencies of students enrolled in 
vocational programs. 

Results from the 1988 baseline assessment of the SREB-State Vocational Education 
Consortium using the National Assessment of Educational Progress tests in read- 
ing, mathematics, and science indicated the reading and mathematics achievement 
of SREB site vo< ational completers were significantly above the national average for 
students nationwide who indicated they were vocational students. Science achieve- 
ment was at the national average. (Bottoms and Korcheck, 1989, p. ii) Data from 
future testing will portray the relative growth in basic competencies by the SREB 
participating students. 

Successful practices for integrating academic and vocational euucation have been 
grouped by NWREL into five categories: 1) those occurring within a single class; 

13 



9 

ERIC 



2) between two classes; 3) across a school; 4) beyond the school; and 5) at the state 
level. Examples are given here for all five levels. These examples come from case 
studies in the Northwest although similar practices are occurring in other parts of 
the ration. (Owens, 1988) 

1. IiLdflfifi 

• In a math class, students are required to measure the same lengths with 
several measuring tools that &?e used in home economics. They study units 
of length, compare the quality of tools involved, learn to double-check their 
calculations, and master methods for measuring: difficult-to-reach areas. 
Measuring devices include tapes, protractors, and T-squares. 

• Teachers in a Principles of Technology class she w videotapes demonstrating 
how concepts from physics are being used in various occupations. 

• A math teacher uses Ohm's law as an example i n the algebra class. 

• A language arts teacher wants students to understand roadblocks to commu- 
nication. She explains differen t types of roadblocks such as ordering, threat- 
ening, preaching, blaming, psychoanalyzing, end name calling. Each road- 
block is put on a note card and students are given one to roleplay, using their 
personal or work experiences. 

• A home economics teacher asks students to plan and prepare an unexpected 
meal for someone special in 30 minutes usv, g only groceries on hand. Stu- 
dents must use brainstorming techniques they were taught and evaluate two 
or th.:ee possible choices. 

9 An industrial mechanics class has students learn sequencing to perform a job 
skill at the same time that they practice written and oral communication. 
Students select a skill to demonstrate, write out step-by-step instructions, 
have another student observe them following the directions in proper se- 
quence, recite the directions (checking for grammatical errors), and then give 
oral directions to a different student to see if that person can perform the 
skill desired. 

2. Between Classes 

• Vocational teachers make up a weekly list of occupational terms that stu- 
dents must learn to use and spell correctly in their English dass. 

• In electronics class juniors study direct circuits, while in science they analyze 
electronic motors. 

14 
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• A business education teacher provides a sample form letter and suggestions 
for agriculture students who need to write away for free or inexpensive farm- 
ing materials. 

• Science and vocational education teachers work together to develop and 
operate an environmental science class in a 40-acre woodland nature pre- 
serve. Among other things, students construct salmonoid egg-hatching boxes 
and establish a migratory fish run in a local stream. Biology and botany 
classes identify trees and plants which woodworking and metals classes mark 
with specially designed plaques. 

• Vocational students are tested in math, and those with low scores are tutored 
twice a week by volunteer students from their particular occupational areas. 
Each student has a list of skills to be mastered and can proceed at his/her 
own pace. 

3. School Level 

• Academic and vocational teachers have set up a school-wide problem-solving 
program for students, and a file of problem-solving exercises has been set up 
for teachers in the staff resource center. 

• In a school-wide oral language pro'°"t, teachers agree to help students spot 
and overcome the use of double negatives, incorrect verb tenses, and im- 
proper usage. 

c Recognizing the need for students to use better study skills, teachers at a 
junior high school write a one-week curriculum on study skills for use by all 
teachers in the first week of school. 

• Vocational teachers conduct several informal evening classes for other teach- 
ers who want to learn more about a vocational area. 

• The Basic Skills team in Idaho dist ributes problem-sol ^ng posters to the rest 
of the faculty who display them. Charts explaining the elements of good 
writing are also used. 

4. Beyond the School 

• Seniors interested in learning the math needed for a technological society 
receive instruction from their vocational-technical teachers, who invite local 
tech-college instructors to consult with them and their classes. 
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• As one way of gaining first-hand experience in writing, students in a coopera- 
tive office education program interview secretaries or general office workers 
and request sample letters and memos for review. 

• Students enhance basic math skills by preparing a monthly budget to deter- 
mine how much money they need to make in their entry-level positions. 
Families support the project by helping students determine costs for utilities, 
insurance, and other monthly living expenses. Others in the community are 
asked to provide information about prices. 

State Level 

• In teragency articulation seminars initiated this year in Idaho bring together 
key staff from the State Department of Education and the State Division of 
Vocational Education. This group has planned and initiated a statewide 
Basic Skills Project in ten districts and is discussing Principles of Technology, 
Applied Math, and Applied Communications. 

• A one week Linear Measurement Unit, developed by the Basic Skills Project 
in Idaho, has been distributed to all trade and industry instructors in the 
state, as well as to all Basic Skills team members in 10 districts. This unit 
can be taught in math or vocational courses to fill the gap found in students' 
understanding of measurement. 
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PRELIMINARY OUTCOMES 



The National Center for Research in Vocational Education is in the process of evalu- 
ating a number of efforts to integrate academic and vocational education. (Benson, 
1989). Their preliminary findings are that: 

• The basic skills and academic content included in vocational courses in- 
creases, as vocational teachers make more explicit the academic foundations 
of various occupations and as academic teachers find more vocational ex- 
amples appropriate for integrated classes. 

• The rigor of vocational courses is increased with the greater use of academic 
material and of "applied academic" courses. 

• The teaching of academic subjects often improves as academic teachers learn 
to use more applications and more problem-oriented approaches in their 
teaching. 

• The content of the curriculum is upgraded as "general" courses — often wa- 
tered-down academic courses — are replaced with more rigorous "applied 
academic" courses. 

• The coherence of the high school curriculum is improved as vocational teach- 
ers, academic 'teachers, and counselors work together to define coherent 
sequences of courses ani four-year programs of study that contain appropri- 
ate amounts of both academic and vocational subjects. 

• The patterns of segregation of vocational and academic teachers, and the 
suspicion of each other's teaching, have been broken down as teachers work 
with each other on new curricula, and gain a better understanding of the 
strengths of each other's approaches. 

• In a few cases the segregation of academic and vocational students has been 
reduced, by developing courses and even entire programs in which the divi- 
sions between "academic" and "vocational" subjects are eliminated. 

• Teachers — both vocational and academic — begin to share a sense of excite- 
ment about teaching, particularly as they find out how many ways they can 
improve their teaching through collaboration; and students become more 
excited about learning as they see more clearly the applications and the 
future importance of school-based learning, (p. 12-13) 
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Applied Academic Exchange 



One approach by NWREL to promoting academic/vocational integration in North- 
west schools and colleges has been an informal Applied Academic Exchange de- 
signed to build a network of interested educators. A periodic bulletin bearing that 
same name was established in 1987 to provide a forum for teachers and administra- 
tors. A major part of the Exchanges distributed to date has been news and views on 
Principles of Technology, Applied Mathematics, Applied Communication, Materials 
Science, and the new Applied Biology/Chemistry. 

Feedback from readers indicates that they prefer a single bulletin containing 
information about various applied curricula and other teacher practices rather than 
separate bulletins each focusing on a single curriculum such as Applied 
Mathematics. 
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NEXT STEPS 



Case studies of local programs to implement applied academics curricula such as 
Principles of Technology and local efforts to encourage vocational and academic 
teachers to collaborate are presenting some very positive outcomes. In this section 
we examine some next steps needed at the district, state, regional, and national 
levels and in teacher education. 

1. District Recommendations 

Case studies of efforts to integrate academic and vocational education indicate 
that three of the biggest obstacles to integration are: 1) the lack of administra- 
tive and community support, 2) lack of adequate time for teachers to prepare 
together and share experiences; and 3) the lack of training in ways to implement 
integration. Related to these obstacles we recommend that: 

• School boards and superintendents examine the importance of students 
receiving a work-relevant education and develop district policies and proce- 
dures that address the need for teacher inservice in this area, awariing of 
academic credits, incentives to teachers for collaboration, and provision of 
time for teachers to plan and work together. Teachers also need to receive 
time and encowagemen' to visit classes and schools where effective collabo- 
ration is occurring. Districts need to provide leadership models of academic 
and vocational supervisors working together to plan and train teachers for 
such collaboration. 

* School districts can learn from the experiences of effective vocational advisory 
committees to have employer advisory committees for all academic areas h: 
the secondary curriculum. Such committees could identify relevant business 
and industry applications that could be incorporated into the academic curric- 

ulr, 

• Teams of academic and vocational teachers should be encouraged to use 
professional development days for exploration of local employer sites to learn 
of changes in the workplace and of industrial examples to apply in their 
classrooms. 

2. State and Regional Recommendations 

* In some states the turf issues that separate vocational education from the 
rest of the department of education need to be examined and incentives de- 
veloped to encourage these staff to work together. Once staff begin to think 
of the learning needs of the total child it becomes possible for real cooperation 
to occur. An example occurred in one state where after a year of vocational 
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and academic supervisors starting to communicate , several vocational edu- 
cators started to serve on a committee to look at the needs of primary grade 
children. 

• States can play a major role in encouraging innovative and effective applied 
curricula by approving such curricula for vocational credit. In cases where 
there is adequate academic content such as applied math, they can also 
encourage districts to award math credit for students completing such 
courses. 

• Several states have demonstrated support for integrating academic and 
vocational education by holding state-wide or regional annual networking 
meetings for teachers of applied academic curricula. Such meetings can focus 
on a single curriculum such as Principles of Technology or cut across such 
curricula. Regional conferences that bring together local teachers to share 
exemplary collaborative practices such as the annual conference of the South- 
ern Regional Educational Board or the Work Now and in the Future confer- 
ence by NWREL are effective strategies for encouraging teachers to share 
and learn from each other. 

• In his testimony to Congress, Benson proposed that the Office of Educational 
Research and Improvement within the Department of Education consider 
having some regional educational laboratories and national centers include in 
their scope of work the collaboration with "states and organizations such as 
NCRVE (The National Center for Research in Vocational Education) and 
NOICC (The National Occupational Information Coordinating Council) tc 
provide assistance to vocational programs" (1989, p. 25) Laboratories such as 
NWREL could provide leadership in holding regional conferences on integrat- 
ing academic and vocational education, provide a human and materials clear- 
inghouse, school and district based technical assistance, training of state 
level staff, and coordination in program evaluation. 

3. National Recommendations 

• The National Center for Research in Vocational Education has already 
started conducting case studies and evaluations of practices to integrate 
academic and vocational education. The evaluation of such programs is 
complicated for the fact that effective and sensitive instruments for assessing 
outcomes of such programs and practices do not exist. The development of 
appropriate indicators and evaluation instruments by NCRVE would be a 
major contribution to the field. 

• The Clearinghouse on Adult and Vocational Education has initiated an ERIC 
synthesis report on integrating academic and vocational education which 

20 



9 

ERIC 



2- 



should be useful to the field. This clearinghouse could also initiate a special 
multi-year effort to collect and disseminate reports and promising practices 
in this area. 

Continued research is needed to develop a clearer definition of terms like 
"applied academics, integration, basic skills, academic and vocational educa- 
tion." It will also be important to apply knowledge from neuroscience and 
learning theory to the applied learning context. 

ac* >r Educators 

Integration of academic and vocational education works especially well when 
vocational teachers have the broad based academic skills needed to teach 
such courses as Principles of Technology which is an applied physics course. 
This implies that in preparing vocational teachers for the future, colleges of 
education assure that all teachers have sound basic skills and that they have 
some academic training in areas such as science. 

The content of secondary "methods" courses needs to be re-examined in light 
of emerging trends to integrate academic and vocational studies. Thus, 
English teachers should be exposed to ways of integrating community and 
worksite applications into their courses. 

Colleges teaching educational leadership courses need to assure that master 
teachers and administrators are being trained in skills of helping vocational 
and academic teachers to work together. An understanding of change theory, 
conflict resolution, and team work skills is becoming essential and should be 
reflected in certification criteria. 
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